covered phospholipids separated from the resulting partial hydrolysate increased to 24.6% after 8h hydrolytic reaction at 40°C when DHA-egg lecithin was the substrate (Fig. 1) . Incontrast to DHA, palmitic acid content decreased and oleic acid content remained almost constant. When squid lecithin was used as substrate, DHA content of fatty acid composition in the recovered phospholipids from the partial hydrolysate increased to 48.0% after 8h reaction at 40°C (Fig. 1) .
To concentrate DHA-containing phospholipids, it is necessary to dissolve the viscous DHA-containing lecithin thoroughly in order to proceed the partial hydrolytic reaction. n was employed for this purpose. Hass9),10) reported that Lipozyme IM-mediated hydrolyses of phospholipids in various organic solvents are drastically affected by the amount of water. Optimum water level is also dependent on solvent polarity. The effects of water levels on partial hydrolyses of DHA-containing lecithins in n-hexane media were therefore examined with Lipozyme IM that had adjusted to various aw levels. The most desirable hydrolytic degree was observed when Lipozyme IM was adjusted to aw=0.44. At this aw level, hydrolytic degree was 75.5% after 8h reaction (Fig. 2) . DHA content of fatty acid composition in the recovered phospholipids reached to 36.5% at this point, which is almost three times as much as that of the original DHA-egg lecithin (Fig. 3) . At very low a , condition (aw=0.13), the hydrolytic degree was 24.6% after 8h reaction (Fig. 2, 3 ). DHA content increased very slowly. On the other hand, under high aw level (aw=0 .97), hydrolytic degree was 51.1% after 8h reaction (Fig. 2, 3 ). DHA content of fatty acid composition in the recovered phospholipids was 22.9%. A little water is essential for the enzyme to be activated even in the organic media. It is assumed that water promotes the molecular flexibility of the enzyme required for catalysis13). But excessive amount of water often impairs the desired reaction rate 9),10) In this study , hydrolytic degree decreased when Lipozyme IM was adjusted to high water levels (aw=0.75, aw=0.97). When Lipozyme IM was adjusted to a w=0.44, the highest concentration of DHA-containing phospholipids as well as the highest hydrolytic degree were obtained after 8h reaction (Fig. 2, 3) . From this aspect , it is obvious that water content needs to be adjusted in a relatively lower water level in order to concentrate DHA-containing phospholipids through Lipozyme IM-mediated partial hydrolysis. Controlling water level by adjusting aw is recommended because it is difficult to accurately adjust the slight amount of water contained in the Lipozyme IM obtained from the market (aw corresponded to 0 .60). At aw=0.44, the hydrolysis resistant value (HRV) of DHA was much higher than those of palmitic acid and oleic acid (Fig. 4) . The HRV of DHA was shill 100% when hydrolytic degree was 33.5%. DHA ester bonds were clearly less susceptible against hydrolysis than the other fatty acid ester bonds.
We also examined the concentration of DHA-containing phospholipids when squid lecithin was used as substrate.
At aw=0.44, DHA content of fatty acid composition in the recovered phospholipids reached to 59.7% after 8h reaction (Fig. 5) . At aw=0.13 and aw=0.97, DHA contents of fatty acid composition in the recovered phospholipids increased to 42.0% and 55.0% after 8h reaction, respectively. DHA was concentrated effectively. HRV of DHA at aw =0 .44 was the highest reaching to 83.9% (Fig. 6) . HRVs of palmitic acid and icosapentaenoic acids (EPA) were 17.6% and 62.1%, respectively. It has been reported that Lipozyme IM preferentially acts on fatty acid ester bonds in sn-1 position of phosphatidylcholine (PC)9). DHA is mostly esterified on sn-2 position in DHA-egg phospholipids and in squid-skin phospholipids. Therefore, it is considered that the positional specificity of Lipozyme IM might contribute at first for concentrating DHA. Then, acyl chain specificity should also contribute, because HRV of DHA was higher than that of EPA esterified in the same posi- tion. Lipid compositions of the recovered phospholipids after 8h partial hydrolytic reactions with Lipozyme IM adjusted to aw=0.44 are shown in Table 1 . Lysophosphatidylcholine(LPC) and lysophosphatidylethanolamine (LPE) were derived from phosphatidylcholine (PC) and phosphatidylethanolamine (PE), respectively through the corresponding partial hydrolyses. LPC contents were 34.7% and 18.3% in the recovered phospholipids obtained from the partial hydrolysates of DHA-egg lecithin and squid lecithin, respectively. LPE contents in the recovered phospholipids were 13.9% and 3.2%, respectively in those substrates.
Yields of the recovered phospholipids obtained from the hydrolysates of the corresponding substrates were 40.3% and 69.5%, respectively after 8h raction (Table 1) . It is well known that the emulsifying properties of lysophospholipids are more beneficial than that of diacylphospholipids14). Therefore, the emulsifying properties of the recovered phospholipids derived from DHA-egg lecithin and squid lecithin must be studied.
We concluded that aw controlled Lipozyme IM mediated partial hydrolysis is a beneficial method to concentrate functional phospholipids.
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